Introduction
Water fountain (WF) stars are evolved objects with water maser emission spreading over large velocity ranges, 100 km s −1 (Likkel & Morris 1988; Imai 2007 , for a review).
Interferometric observations of water maser components in WFs always show a bipolar distribution, with well defined, spatially separated clusters of blue-and redshifted features (e.g., Imai et al. 2004; Boboltz & Marvel 2005) . Moreover, proper motion measurements of these water masers indicate that they trace very collimated jets, with extremely short timescales 100 years (see, e.g., Imai et al. 2004) . WFs seem to be in the transition between the Asymptotic Giant Branch (AGB) and the planetary nebula (PN) stage, in the phase known as post-AGB, although W43A might still be in the AGB (Imai et al. 2002) .
In the late evolution of low-and intermediate-mass stars (< 8−10 M ⊙ ), the morphology of the detached shells in AGB stars are mostly spherical (Olofsson et al. 2010) , while many PNe show clear departures from sphericity, with bipolar or multipolar morphologies. It has been proposed that highly collimated outflows, generated in the late AGB and post-AGB phases could be the main shaping mechanism of PNe (Sahai & Trauger 1998) . In this context, WFs could be key objects to understand these shaping processes, since their jets represent one of the first manifestations of collimated mass-loss in evolved low-and intermediate-mass stars.
The number of known WFs is scarce, given the very short timescale of their jets, and that these objects still retain a thick circumstellar envelope, which renders most of them invisible at optical wavelengths. Only 13 candidate WFs have been reported so far, nine of which have been confirmed with interferometric water maser observations (IRAS 16342−3814, Claussen et al. 2009; IRAS 16552−3050, Suárez et al. 2008; IRAS 18286−0959, IRAS 18460−0151, Imai 2007; IRAS 19134+2131, Imai et al. 2004 IRAS 19190+1102, Day et al. 2010 OH 009.1-0.4, Walsh et al. 2009; OH 12.8−0.9, Boboltz & Marvel 2005; -4 -W43A, Imai et al. 2002) . We note that interferometric observations of masers are crucial to properly classify a source as a WF. Single-dish observations may not have enough positional accuracy to determine whether the maser emission actually arises from an evolved object or from a nearby source (for instance, a star-forming region), or whether the observed spectrum is the superposition of the emission from several sources.
During a single-dish survey for water maser emission towards optically obscured candidate post-AGB stars and PNe (Gómez et al., in preparation), we discovered a striking spectrum toward the position of IRAS 18113−2503, whose maser components span a velocity range ≃ 500 km s −1 that, if confirmed, would be one of the largest found in Galactic masers. Obviously, this source merited further investigation, since it could represent a singular case of extremely high velocity WF.
There is very limited information about this source in the literature. It was cataloged by Preite-Martinez (1988) as a possible PN (object PM 1-221), based on its IRAS data. It was later listed as a candidate proto-PN (Hu et al. 1993; Kohoutek 2001; Szczerba et al. 2007 ). Its possible nature as a proto-PN (i.e, a post-AGB star) certainly suggests that this could be a new bona fide water fountain.
In this paper, we present new interferometric observations of water masers, carried out with the Expanded Very Large Array (EVLA), to confirm the nature of IRAS 18113−2503 as a water fountain star, and to determine the spatio-kinematical distribution of its maser emission. These observations have allowed us to study the particular properties of this source with extremely high-velocity emission.
-5 -
Observations
Observations All calibration and data reduction was carried out using the Astronomical Image Processing System (AIPS). We followed the current recommendations for reduction of both high-frequency and EVLA data shown in the AIPS cookbook. Data were self-calibrated using the channel with maximum emission in each band, and then applying the phase and amplitude solution to all channels. Maps were obtained with task IMAGR, using a robust weighting scheme of visibilities (with ROBUST = 0) and the CLEAN algorithm Following this procedure, we found a significant difference in the nominal position of the emission of the same maser components in the overlapping range of both observed bands. This difference is mainly due to atmospheric phase fluctuations. We used the emission at V LSR ≃ 201 km s −1 , which is present in both bands, to align the whole data set to a common reference position. To make the emission at this velocity coincide in both bands, we shifted the position of all channels in the band centered at V LSR = 40 km s −1 by 1.13 ′′ . We consider this as a rough estimate of the absolute positional error in our observations. After the realignment, the relative positional (1σ) error among different maser components in the map is given by σ pos = θ/(2 × snr), where θ is the FWHM of the synthesized beam, and snr is the signal-to-noise ratio of the maser components. Since most of the maser components found had flux densities > 1 Jy, the relative positional accuracy was typically σ pos < 4 mas.
In order to further study the nature of this source, we have complemented the EVLA data with public archive data from the Wide-field Infrared Survey Explorer (WISE), The
Midcourse Space Explorer (MSX), AKARI, and the Infrared Astronomical Satellite (IRAS) space missions.
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Spatial distribution and kinematics of water masers
We detected water maser emission in a range from V LSR = −148.7 to 350.6 km s −1 .
The integrated spectrum in the whole field is shown in Fig. 1a . The position of all maser components is within 0.15 ′′ (Fig. 1d) , and their spatial distribution is clearly bipolar, clustered in two clumps, with the blueshifted components (−148.7 to 9.7 km s Since all components seem to arise from the same source, we note that the total velocity range of the emission (≃ 500 km s −1 ) is the second largest ever found in a maser source in the Milky Way, short of the ≃ 530 km s −1 detected in the high-mass star-forming region W49N (Morris 1976; Walker et al. 1982) . IRAS 18113−2503 is the evolved star (see IRAS 18113−2503 is also remarkable in the large velocity dispersion within each lobe of the maser jet (see Fig. 1b,c) , the largest ever found in a water fountain source. There are several possible explanations for this unusually high velocity dispersion. A possibility is that the jet has large opening angle, so that gas moving on trajectories closer to the plane of the sky with have lower relative radial velocities. We note that the angular size of the cluster indicate an apparent opening angle of the jet of ≃ 35 • , which is relatively large compared with jets in other water fountains, although it is an upper limit to the real opening angle. A conical jet with 35
• moving at a constant velocity of ≃ 300 km s −1 could have dispersions > 150 km s −1 due to projection effects only. A further increase in velocity dispersion could be produced if the jet is precessing (or wobbling). Corkscrew-like motions in masers have been observed in other water fountains (Imai 2007 ).
An alternative explanation is that the large velocity dispersion in the maser emission is an intrinsic characteristic of the jet. This dispersion is reminiscent of the large velocity width found in the optical knots of the proto-PN Hen 3-1475 (Riera et al. 2003) , 400 − 1000 km s −1 . Riera et al. (2003) interpreted the unusual spectral characteristics of these knots as the result of internal shocks along the jet, generated by episodes of mass loss whose velocity increased with time (Raga et al. 1990) . In this scenario, faster material will reach the slower one previously ejected, thus producing a shock that can have large velocity dispersions. We speculate that the water masers in IRAS 18113−2503 could be the result of an ejection -9 -event in which the velocity increased up to a very high velocity, leading to the large velocity dispersion observed in each lobe. Moreover, the presence of recurrent ejection events could lead to shocks and eventually, to maser emission in different locations along the jet (not only at the working surface of its head). This could be the case in other water fountain sources (Claussen et al. 2009; Day et al. 2010) . Whether recurrent ejections are common in these objects could be elucidated with time-monitoring studies of their maser emission.
The nature of the central star
Water maser emission can be present in both, young and evolved stars (Elitzur 1992) .
A usual problem in water-maser-emitting objects is to ascertain its true evolutionary stage.
In the case of IRAS 18113−2503, the high-velocity maser emission could be compatible with arising from a high-mass young stellar object (YSO). If this is the case, we would expect it to be associated with a molecular cloud. However, CO(J= 2 − 1) observations toward this source (Rizzo et al. in preparation) failed to detect significant emission, with a stringent upper limit to its main beam brightness temperature, 3σ = 30 mK. Therefore, we can rule out the YSO hypothesis, and consider the non-detection of CO as a strong proof that IRAS 18113−2503 is a true water fountain evolved star. fountains with Very Long Baseline Interferometry (e.g., Boboltz & Marvel 2007; Imai -11 -2007; Claussen et al. 2009; Day et al. 2010 ). These observations also allow the precise determination of distances via parallax measurements, and therefore, the full 3D velocity can be directly measured with high accuracy. The fastest water fountain jet reported with this technique is that of IRAS 18460−0151 (Imai 2007) , with a velocity of ≃ 300 km s −1 .
However, we note that this estimate may be affected by large uncertainties, since large proper motions were measured only for one side of the jet. In the case of IRAS 18113−2503, the projection of the jet velocity on the line of sight can be assumed to be at least half of the total velocity span of the maser, i.e., ≃ 250 km s −1 , and we note that the distinct bipolar pattern provides additional evidence for the presence a significant component on the plane of the sky. Thus, IRAS 18113−2503 is very likely the fastest known water fountain jet.
Proper motion studies will also be key to study the origin of the remarkably high internal velocity dispersion within each lobe, for instance, whether it can be explained with projection effects alone. 
